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FIGURE 6.4 Locations of calderas of the
Yellowstone Plateau volcanic field: first-cycle
caldera (2.0 m.y.), second-cycle caldera (1.3
m.y.), and third-cycle caldera (0.6 m.y.). Out-
line of Yellowstone National Park shown for
reference (see Figure 6.1).

quenched magma is expelled to the surface at high velocities
as a pumiceous froth of glass and crystal fragments, along with
fragments of rock torn from the walls of the venting fissures.

The climactic eruption of the third volcanic cycle emplaced
more than 1000 km3 of the Lava Creek Tuff 630,000 yr B.P.
As noted above for the earlier two climactic eruptions, suc-
cessive ash flows of the Lava Creek erupted so quickly (certainly
within hours or days, not decades or centuries) that there was
not even slight erosion, aqueous reworking, or accumulation
of interbedded extraneous materials. Detailed stratigraphic study
shows that the Lava Creek Tuff actually consists of two ash-
flow sheets that erupted more or less consecutively but so
quickly that they welded and crystallized as a single cooling
unit, Furthermore, the caldera that formed by collapse of the
Lava Creek magma-chamber roof encompassed two partly in-
tersecting ring-fracture zones (see Figures 6.5 and 6.7); dis-
tributions and internal features of the two subsheets of the
Lava Creek Tuff indicate that they were erupted respectively
from these two ring-fracture zones. Thus, the ring-fracture
system, which formed during the insurgence of magma early
in the third volcanic cycle and through which the Lava Creek
Tuff probably was erupted, appears to reflect the formation of
two broad high-level culminations on the top of a very large
underlying body of magma.

The rapid partial emptying of the Lava Creek magma cham-
ber caused its roof segments to collapse along the two ring-
fracture zones. The collapse probably occurred both during the

eruption and by continued slumping of the walls as the ash
flows cooled. A compound caldera basin as much as 45 km
across and 75 km long was formed (Figures 6.2, 6.4, and 6.7).

The unbroken central block of each caldera segment soon
responded by uplift to the resurgence of magma in the partially
drained chamber, and two structural domes were formed (Fig-
ure 6.7); such resurgence is common in the largest rhyolitic
calderas, as documented by R. L. Smith and Bailey (1968).
Uplift of the floor of the Yellowstone caldera, as in all resurgent
calderas yet studied, occurred soon after collapse; ash-flow
eruption, caldera formation, resurgent doming, and eruption
of the first postresurgence lavas all occurred within a time too
short to resolve by K-Ar dating, probably no more than a few
thousand years.

In the last 630,000 yr, both segments of the Yellowstone
caldera have filled with sediments and with rhyolitic lavas that
have continued to erupt intermittently; much of the caldera
basin is covered by rhyolitic flows erupted during the past
150,000 yr (Figures 6.2 and 6.3). During the past 150,000 yr,
lavas covered the western resurgent dome, localized uplift of
that dome was renewed, and the western caldera segment was
flooded by nearly 1000 km3 of rhyolitic lavas that completely
buried the west rim of the caldera. This youngest rhyolite was
erupted in three short episodes, about 150,000, 110,000, and
70,000 yr B.P. The sources of the eruptions are two long zones
of vent fissures (Figure 6.7) that extend across the caldera from
fault zones outside (Figure 6.2). These faults have, with few